Thymidine phosphorylase influences [(18)F]fluorothymidine uptake in cancer cells and patients with non-small cell lung cancer.
Thymidine phosphorylase (TP), a key enzyme in the pyrimidine nucleoside salvage pathway, catalyses the reversible phosphorylation of thymidine, thereby generating thymine and 2-deoxy-D-ribose-1-phosphate. By regulating the levels of endogenous thymidine, TP may influence [(18)F]fluorothymidine ([(18)F]FLT) uptake. We investigated the effect of TP activity on [(18)F]FLT uptake by tumours. Uptake of [(3)H]FLT and [(3)H]thymidine ([(3)H]Thd) and the activities of TP, thymidine kinase 1 (TK1), and equilibrative nucleoside transporter 1 (ENT1) were determined in exponentially growing A431, A549, HT29, HOP92, ACHN, and SKOV3 cells in the presence or absence of tipiracil hydrochloride, a TP inhibitor. Eighty-five non-small cell lung cancer tissues from a patient cohort that was previously studied with [(18)F]FLT positron emission tomography (PET) were retrieved and subjected to immunohistochemical analysis of TP expression. Factors that affected the maximum standardised uptake value (SUVmax) of [(18)F]FLT-PET were identified by multiple linear regression analysis. A431 cells had the highest TP activity; A549 and HT29 cells had moderate TP activity; and ACHN, SKOV3, and HOP92 cells had little detectable TP activity. Cell lines with high TP activity took up more [(3)H]FLT than [(3)H]Thd, whereas cells with little TP activity took up more [(3)H]Thd than [(3)H]FLT. In cells with high TP activity, TP inhibition decreased [(3)H]FLT uptake and increased [(3)H]Thd uptake. However, TP inhibition had no effect on ACHN, SKOV3, and HOP92 cells. TP inhibition did not change TK1 or ENT1 activity, but did increase the intracellular level of thymidine. The SUVmax of [(18)F]FLT was affected by three independent factors: Ki-67 expression (P < 0.001), immunohistochemical TP score (P < 0.001), and tumour size (P = 0.015). TP activity influences [(18)F]FLT uptake, and may explain preferential uptake of [(18)F]FLT over [(3)H]Thd. These results provide important insights into the biology of [(18)F]FLT as a proliferation marker.